Trans-generation enrichment of clozapine-responsiveness trait in mice using a subchronic hypo-glutamatergic model of schizophrenia:A preliminary study.
Schizophrenia patients who do not respond to clozapine treatment represent the most debilitating type of schizophrenia with unmet needs for novel interventions. To date there is no validated animal model for clozapine-refractory schizophrenia. We used poor performance in the social preference (SP) test of C57/BL mice exposed to subchronic phencyclidine (PCP) as a correlate of negative signs of schizophrenia. Subsequently the mice were treated with clozapine and according to their SP they were defined as responding (i.e. clozapine/PCP ratio>1.5 SD) or non-responsive to clozapine. In each generation the responding mice were mated to produce the next generation. Unfortunately, the clozapine- non-responsive mice failed to proliferate and were thus excluded from the analyses. This forward genetic paradigm was used to produce the next generation of clozapine-responding mice. We assessed brain glutamic acid decarboxylase-67 (GAD67) protein levels, as a GABA-ergic marker, in the F2 and F3 generations. Already in the F1 generation of male mice, but not females, it was possible to discriminate between clozapine-responders and non-responders. The rate of responders within each consecutive generation, increased. The increase was more pronounced in females. Up-regulation of GAD67 levels was detected between F2 and F3 only in male clozapine-responder mice, but not in females. This preliminary proof-of-concept study succeeded in producing a trans-generation enrichment of clozapine-responsiveness trait in a hypo-glutamatergic animal model of negative signs of schizophrenia. This model may serve as a platform to better characterize the clozapine responsiveness trait and offer a model for clozapine-responsive schizophrenia.